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Introduction
Maturity Onset Diabetes of the Young 3 (MODY3) is the
most common monogenic form of diabetes, characterized
by early age of onset (before the age of 25), autosomal domi-
nant transmission and severe defect in insulin secretion
[1,2]. MODY accounts for 2-5% of Non-Insulin Dependent
Diabetes Mellitus (NIDDM) cases, with MODY3 identified
as the most common and severe form, accounting for 65%
of all MODY cases and results from loss of function muta-
tions of the transcription factor Hepatocyte Nuclear Factor-
1 a (HNF1a). As a result of this, pancreatic islets show
reduction in glucose-stimulated insulin secretion response
and in beta cell mass, hallmarks of MODY3. Previous work
in this laboratory has shown that induction of dominant
negative mutant-HNF1a expression results in bioenergetic
stress, activation of AMPK and induction of pro-apoptotic
BH3-only family protein, Bmf [3].
Methods
To study the role of Bmf (Bcl-2 modifying factor) in the
pathogenesis of MODY3, immunohistochemical staining of
male and female pancreatic islets for insulin- and glucagon-
positive expression utilising confocal microscopy followed
by Image J analysis were used to investigate the effect of
bmf gene expression knockout on beta cell mass and islet
organisation in a transgenic mouse model of MODY3.
Results
Bmf gene expression knockout was observed to signifi-
cantly increase beta cell mass in DN-HNF1a-expressing
transgenic male pancreas (p=0.04) but had no observable
effect on transgenic female pancreas. Surprisingly, islet dis-
organisation was seen in both male and female transgenic
mice and was not rescued by bmf knockout.
Conclusions
Data generated from this study indicate a possible role
for Bmf in beta cell mass reduction and thereby the
pathogenesis of MODY3 but demonstrates no effect on
islet organisation. These data can be built upon by
further research to examine in greater detail how Bmf
contributes to the characteristic loss of beta cell mass in
MODY3 and in mediating DNHNF1a-induced apoptosis.
Authors’ details
1School of Medicine, Royal College of Surgeons in Ireland, Dublin, Ireland.
2Department of Physiology and Medical Physics, Royal College of Surgeons
in Ireland, 123 St. Stephen's Green, Dublin 2, Ireland.
Published: 27 October 2015
References
1. Yamagata K, Oda N, Kaisaki PJ, Menzel S, Furuta H, Vaxillaire M, et al:
Mutations in the hepatocyte nuclear factor-1alpha gene in maturity-
onset diabetes of the young (MODY3). Nature 1996, 384(6608):455-458.
2. Velho G, Froguel P: Genetic, metabolic and clinical characteristics of
maturity onset diabetes of the young. Eur J Endocrinol 1998,
138(3):233-239.
3. Kilbride SM, Farrelly AM, Bonner C, Ward MW, Nyhan KC, Concannon CG,
et al: AMP-activated protein kinase mediates apoptosis in response to
bioenergetic stress through activation of the pro-apoptotic Bcl-2
homology domain-3-only protein BMF. J Biol Chem 2010,
285(46):36199-36206.
doi:10.1186/1753-6561-9-S7-A25
Cite this article as: Alkhalifah et al.: The role of BH3-only protein Bmf in
the pathogenesis of dominant negative hepatocyte nuclear factor-1 –
induced mature-onset diabetes of the young in transgenic mice. BMC
Proceedings 2015 9(Suppl 7):A25.1School of Medicine, Royal College of Surgeons in Ireland, Dublin, Ireland
Full list of author information is available at the end of the article
Alkhalifah et al. BMC Proceedings 2015, 9(Suppl 7):A25
http://www.biomedcentral.com/1753-6561/9/S7/A25
© 2015 Alkhalifah et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.
